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DETAILED ACTION 
Response to Amendment 

1 . The following is a response to the amendment filed on October 31 , 2007: 

• Claims 1-22 are pending in the application. 

• The specification is objected to under 37 CFR 1.71. 

• The drawings are objected to minor abnormality. 

• Claim 16 is rejected under 35 U.S.C. 112, second paragraph. 

• Claims 1-8 and 10-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 6,839,703 to Jinzaki, in view of US Patent 
Application Pub. No. 2005/0086520 A1 by Dharmapurikar et al. (hereinafter 
"Dharmapurikar"). and further in view of US Patent No. 7,219,184 to 
Stojancic. 

• Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,839.703 to Jinzaki, in view of US Patent Application Pub. No. 
2005/0086520 Al by Dharmapurikar, further in view of US Patent No. 
7,219,184 to Stojancic and further in view of US Patent No. 6,947,931 to Bass 
et al. 



Specification 

2. The disclosure is objected to under 37 CFR 1.71, as being so incomprehensible 
as to preclude a reasonable search of the prior art by the examiner. 
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For example, among other things, page 10, [0034], the disclosures to Fig. 4 and 
Fig. 5 are not understood: 

"Figure 4 shows a sliding window of fixed size to select the ideal groupings of bits 
to best group addresses in order to reduce the number of prefix lengths within a group. 
In this embodiment the bits from the sliding window are used as the extra filter There 
are two further aspects of this scenario. The first is simply to use statistics of the ideal 
location of the sliding window to build the filter In this case the position of the sliding 
window is fixed as shown in FIG. 5. The second scenario is to dynamically determine 
the ideal position of the window based on the current routing table". 

What does "select the ideal groupings of bits to best group addresses " mean? 
What is Applicant's definition of " ideal groupings of bits "? What are the criteria of being 
ideal or not ideal groupings of bits? 

What does " statistics of the ideal location of the sliding window'' mean? What is 
Applicant's definition of the ideal location ? How and from where statistics are generated 
and collected? 

What does "to dynamically determine the ideal position of the window based on 
the current routing table" mean? In what ways or steps can the "ideal position" be 
dynamically determined ? 



Additionally, there Is no description pertinent to "Hi Rr" or "miss Ptr" and its inter- 
relationship with the Grouping Table as illustrated in Fig. 4. The titles of Figures 4 and 5 
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including the term "Ideal Offset". It is not clear what "offset" will be used for the 
algorithm? 

Applicant is required to submit an amendment which clarifies the disclosure so 
that the examiner may make a proper comparison of the invention with the prior art. 

Applicant should be careful not to introduce any new matter into the disclosure 
(i.e., matter which is not supported by the disclosure as originally filed). 



Drawings 

3. The drawings are objected to because: 

The temis "lengths" used in Fig. 2 and "length" used in Fig. 5 are incorrect. 

According to the specification and Applicant's response/confirmation to 
Examiner's first office action (see the last two paragraphs of pagi of the Remarks 
section), the "length of prefixes" is the "number of bits of prefixes". In other words, the 
"length of prefixes" is "an integer", like 2, 4, 7, or 17, etc. . 

However, the terms "lengths" and "length" used in Figs. 2 and 5 are not 
consistent with and Applicant's response/confirmation. For example, each entry of the 
filter table in Fig. 2, or each entry of the Grouping Table in Fig. 5, apparently is not "an 
integer". Instead, it appears to be a bit field or "prefix length" (see p. 3, line 15 of the 
specification) as shown in Fig. 2, or an address pointing to a data structure as shown in 
Fig. 5. 
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Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC §112 
4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claim 16 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

See Examiner's objection statements to Specification and Drawings recited in 
Section 1 and 2 of this office action. 



Claim Rejections • 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claims 1-8 and 10-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent No. 6,839,703 to Jinzaki, in view of US Patent Application Pub. No. 
2005/0086520 A1 by Dharmapurikar et al. (hereinafter "Dharmapurikar"), and further in 
view of US Patent No. 7,21 9, 1 84 to Stojancic. 

Regarding claims 1 and 17, Jinaki teaches a method and a system of performing 
a longest prefix match comprising the steps of: 
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a) filtering a key into a plurality of filter fields [Fig. 17; Filtering Retrieval Key 
into A-bit, B-bit & C-bit fields], each of which is associated with a respective filter 
table [Fig. 17; First/Second/Third Retrieval Table]; 

b) performing a longest prefix match (LPM) operation on each of the filter fields in 
their respective filter tables, wherein each LPM operation yields a result indicating 
lengths of prefixes potentially matching the key [Figs. 6 & 17; each of retrieval tables, 
i.e. First/Second/Third Retrieval Table, yields a result of lengths of prefixes 
potentially matching its respective search key]; 

c) intersecting the results to obtain a set of potential prefix lengths [Fig. 17; The 
results of lengths of prefixes are input to a Synthesizing Circuit to obtain a set of 
potential prefix lengths; col. 12, lines 41-50]. 

Jinaki does not expressly teach performing a series of hash lookups, based on 
the previously indicated potential prefix lengths, beginning with the longest potential 
prefix length and progressing to successively shorter potential prefix lengths until a 
matching prefix is found, which is the longest prefix matching the key. 

Dharmapurikar teaches a method and an apparatus for perfornrjing the Longest 
Sub-string First (LSF) on a data stream comprising a string of bits to obtain the multiple 
sub-strings matching [Figs. 1 & 2; pars. 0043-0048]. Dhamiapurikar also teaches that 
in the case of multiple matches at the same time in the array of Bloom filters 200. the 
analyzer 110 [Fig. 1] is probed with the longest sub-string down to the shortest sub- 
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string [Fig. 2; W-byte string - 3 byte string]. The search stops as soon as a sub-string 
is first confirmed by the analyzer 110 [par. 0046]. 

Stojancic teaches a method and an apparatus for Longest Prefix Matching LPIVI, 
which performing a series of hash lookups, based on the previously indicated potential 
prefix lengths, beginning with the longest potential prefix length and progressing to 
successively shorter potential prefix lengths until a matching prefix is found, which is the 
longest prefix matching the key [the approach finds the prefix group and steps 
through comparing each prefix, starting with the longest prefix and progressing 
through to the shortest prefix until a first match is found; col. 2, lines 1-29]. 

it would have been obvious to a person of ordinary skill in the art at the time of 
the invention was made to combine Dharmapurikar's and Stojancic's disclosures into 
Jinaki's information apparatus by performing the longest prefix to input data stream in 
order to obtain a potentially matched path information. 

The motivation for combining the reference teachings would be to efficiently use 
the divided tables that are divided corresponding to the prefix lengths to reduce the 
required memory size and, at the same time, increase the search and retrieval speed. 

Regarding claim 2, Jinaki teaches each filter may use a different method for filter 
field extraction [Fig. 6; col. 5, lines 56-65]. 
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Regarding claims 3-6, 13-15, 19, 21 and 22, Jinal<i teaches the key is an IP 
address [col. 7, lines 31-41] and the hash lookups are used for routing decisions [Figs. 
5 & 6; Routing decision for a routers; col. 5„ lines 36-55], the plurality of filter fields 
are created by extracting bits from the IP address [Figs. 5-6, 17; col. 5„ lines 36-55, 
col. 7, lines 31-41], the extracted bits are concatenated into filter fields [Fig. 17; 
Filtering Retrieval Key into A-bit, B-bit & C-bit fields], each filter field being a key for 
said associated filter table [Fig. 17; First/Second/Third Retrieval Table], only a 
portion of the IP address is filtered into filter fields [Figs. 6 & 17; A-bit, B-bit or C-bit 
field], and the IP address is 128 bits/32-bits long [col. 7, lines 31-41, col. 12, lines 51- 
55]. 

Regarding claims 7, 8 and 20, Jinzaki, in view of Dharmapurikar, teaches the 
longest prefix match operation on each filter field and associated filter table is performed 
in parallel [Jinaki: Fig, 17; simultaneous retrieval; col. 12, lines 4-55] and a lookup 
table is used to perform the LPM operation [Dharmapurikar: Figs. 1 & 2; a method 
and an apparatus for performing the Longest Sub-string First (LSF) on a data 
stream comprising a string of bits to obtain the multiple sub-strings matching; 
pars. 0043-0048]. 

Regarding claims 10-12, Jinzaki, in view of Stojancic, teaches performing a new 
route insertion into a hash table [Fig. 5, Key Insertion & Database Maintenance 570; 
key insertion; col. 7, lines 53-67, col. 8, lines 53-58], the deletion of a route from a 
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hash table [Fig. 5, Key Insertion & Database Maintenance 570; key deletion; col. 7, 
line 53 - col. 8, line 18] and the hash table is updated to delete the route [Fig. 5; Key 
Insertion & Database Maintenance 570; aged and invalidated; col. 7, lines 53-67]. 

Regarding claim 16, Jinzaki, in view of Dharmapurikar, teaches an ideal offset 
filter is used [Figs. 2-3; par. 0055]. 

Regarding claim 18, Jinzaki, in view of Dharmapurikar and Stojancic is silent 
whether the filter fields are bit interleaved filters. 

However, it would have been obvious to a person of ordinary skill in the art at the 
time of the invention was made to recognize that whether or not the filter fields are 
interleaved is simply a design choice. Other filters with different filter field structures 
can also used to perform the longest prefix match speedy and efficiently so long as the 
selection of number of bits preserving the original order of the prefix in the address is 
passed down to the filter fields. 

Claim Rejections • 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,839.703 to Jinzaki. in view of US Patent Application Pub. No. 
2005/0086520 A1 by Dharmapurikar et al. (hereinafter "Dharmapurikar"), further in view 
of US Patent No. 7.219,184 to Stojancic and further in view of US Patent No. 6,947,931 
to Bass et al. (hereinafter "Bass"). 

Regarding claim 9, Jinaki, in view of Dharmapurikar and Stojancic, teaches each 
limitation set forth in its parent claim. 

Jinaki, in view of Dharmapurikar and Stojancic, is silent whether a tree lookup is 
used to perform the LPM operation. 

Bass teaches a LPM algorithm implementation for a network processor using a 
tree lookup is used to perform the LPM operation [Abstract, Background & Summary 
of the Invention, Figs. 5-8, 14-15, etc.]. 

It would have been obvious to a person of ordinary skill in the art at the time of 
the invention was made to recognize that a tree lookup can be used in either Jinaki's, or 
Dharmapurikar's, or Stojancic's invention to perform the LPM operation. 

The motivation for combining the reference teachings would be to use a Patricia- 
tree lookup and/or its enhancement, such as the one disclosed by Bass, to quickly and 
efficiently implement the LPM operation with great time- and cost-savings, since these 
techniques are well-known in the art. 
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Response to Remarks 

7. The objection to the Specification concerning to '' co-Dendina U.S. application filed 
November 24, 2003. The contents of the co-pending application" is withdrawn. 
However, a new objection to the Specification is recited In the Section 1 of this office 
action. 

Conclusion 

8. Applicant's arguments with respect to claims 1-22 have been considered but are 
moot in view of the new ground(s) of rejection. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Albert T. Chou whose telephone number is 571-272- 
6045. The examiner can normally be reached on 8:30 - 17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chi H, Pham, can be reached on 571-272-3179. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.usptO:gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Albert T. Chou 
1/7/2008 ^ 





